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[0001] This application claims the benefit of the Korean Application No. P2002- 
0081320 filed on December 18, 2002, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to an . electric, oven, and .more particularly,, to a 

safety device of an electric oven, for controlling opening/closing of a door according to a 
temperature inside a cavity. 
Discussion of the Related Art 

[0003] In general, an electric oven cooks food, not by burning gas like a gas oven, but by 
elevating a temperature inside of the oven with electricity or by directing a microwave to the 
food. The electric oven is favored by consumers in light of no generation of flame, and no gas 
leakage hazard, leading to cause less accidents coming from negligence of safety than the gas 
oven. 

[0004] In the meantime, the electric oven is provided with components, such as a heater 
and a magnetron, and the like for heating the food. The heater is provided in an upper side or a 
lower side of a cooking room for heating the food when power is provided thereto. However, 
since the heater generates a high temperature, the inside of the cooking room is maintained at the 
high temperature during operation of the electric oven. Accordingly, when a door is open during 
operation of the electric oven, users, especially, children may be burnt. In this respect, it is 
required to prevent the door from being open when the inside of the cooking room is in high 
temperature during operation of the electric oven, so as to prevent accidents such as burn. 
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SUMMARY OF THE INVENTION 
[0005] Accordingly, the present invention is directed to a safety device of an electric 
oven that substantially obviates one or more problems due to limitations and disadvantages of the 
related art. 

[0006] An object of the present invention is to provide a safety device of an electric oven 
-to-prevent a door from being open when a temperature inside an oven .cavity, is .high.. _ _ 

[0007] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0008] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, a safety device of an 
electric oven includes a hole provided in a front part of an oven cavity forming a cooking room 
therein; a latch protruding from an inner side of a door opening/closing the oven cavity, for being 
inserted into the hole when the door is closed; a rotation motor provided in an upper part of the 
oven cavity; a lever rotatably coupled with an axis of the rotation motor; and a temperature 
sensor measuring a temperature inside the oven cavity. 

[0009] At this time, the rotation motor is formed of a step motor, and the temperature 
sensor is provided inside the oven cavity. Also, the lever is formed in a plate shape having one 
end curved downwardly. 
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[0010] Further, the safety device includes a sensing part provided in an upper part of the 
oven cavity so as to sense the movement of the lever. Also, the sensing part includes a switch 
generating a signal of controlling the rotation motor, in a method of being in contact with a lower 
part of the lever when the lever is rotated downwardly and coupled with the latch. 

[0011] At this time, a protruding portion is provided in the lower part of the lever for 
being in contact with the switch of the sensing part. 

[0012] - Meanwhile, the safety device-further includes a plate provided in an upper part of _ 
the oven cavity, having a rotation motor in a lateral part thereof; and a stopper protruding from 
an upper end of the plate toward the lever so as to prevent the lever from being elevated above a 
predetermined angle. 

[0013] It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this application, 

illustrate embodiment(s) of the invention and together with the description serve to explain the 

principle of the invention. In the drawings: 

[0015] FIG. 1 is a cross-sectional view illustrating an electric oven according to the first 

embodiment of the present invention; 

[0016] FIG. 2 and FIG. 3 are cross-sectional views schematically illustrating a structure 

of a safety device and its operation according to the first embodiment of the present invention; 
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[0017] FIG. 4 is a perspective view schematically illustrating an inner structure of an 
electric oven according to the second embodiment of the present invention; 

[0018] FIG. 5 is a perspective view illustrating a lever according to another embodiment 
of the present invention; and 

[0019] FIG. 6 and FIG. 7 are cross-sectional views schematically illustrating operation 
of a safety device according to the second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0020] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the drawings to refer to the same or like 
parts. 

[0021] Hereinafter, an electric oven according to the present invention will be described 
with reference to the accompanying drawings. 

[0022] FIG. 1 is a cross-sectional view illustrating an electric oven according to the first 
embodiment of the present invention. As shown in FIG. 1, the electric oven according to the first 
embodiment of the present invention includes a case 100 forming the external of the electric 
oven, an oven cavity 200 forming a cooking room of receiving food in the case 100, and a door 
600 for opening/closing the cooking room inside the oven cavity 200. 

[0023] In this state, an air outlet hole 210 and an air inlet hole 220 are provided in an 
upper part of the oven cavity 200. Also, a fan housing 110 is provided corresponding to the air 
outlet hole 210. In the fan housing 110, there are a centrifugal fan 120, and a fan motor 130 for 
driving the centrifugal fan 120. Then, a ceramic heater 140 and a halogen heater 150 are 

provided corresponding to the air inlet hole 220 so as to heat the inside of the cooking room. At 
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this time, a sheath grill heater 160 is provided along an upper side of the air inlet hole 220 below 
the ceramic heater 140 and the halogen heater 150, and a heater cover 170 is provided along an 
upper side of the heaters 140 and 150 for being connected with the fan housing 110. 

[0024] Meanwhile, a temperature sensor 500 is provided inside the oven cavity 200. 
Then, a safety device is provided in an upper front part of the oven cavity 200 so as to control 
opening/closing of the door 600 in case of that a temperature inside the oven cavity rises above a 
predetermined degree. _ - . - 

[0025] A structure and operation of a safety device in the electric oven according to the 
first embodiment of the present invention will be described as follows. FIG. 2 and FIG. 3 are 
cross-sectional views schematically illustrating a structure of a safety device and its operation 
according to the first embodiment of the present invention. 

[0026] As shown in FIG. 2, the safe device of the electric oven is provided with a first 
hook 380 in an upper rear part of the door 600, an insertion hole 330 in an upper front part of the 
oven cavity 200, and a second hook 340 in an upper part of the oven cavity 200. In this state, the 
second hook 340 is hinged rotatably, and restored elastically with a spring 350. Also, a 
hydraulic cylinder 360 including a cylinder axis 360a and a heat resistance 370 is provided in the 
rear part of the second hook 340. The heat resistance 370 generates hydraulic pumping power by 
heating, so as to move the cylinder axis 360a. 

[0027] An operation of the safety device in the electric oven will be described in detail. 

[0028] On operation mode of the electric oven, the temperature sensor 500 measures the 
temperature inside the oven cavity 200, and transmits the measured temperature to a controller 
(not shown). At this time, if the measured temperature inside the oven cavity 200 is above the 
predetermined degree, the heat resistance 370 is heated under control of the controller (not 
shown). 
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[0029] As the cylinder axis 360a is forwardly moved by the pumping power generated 
from the heat resistance 370, as shown in FIG. 2, the second hook 340 is rotatably moved by the 
hydraulic cylinder 360. Accordingly, referring to FIG. 3, the second hook 340 is coupled with 
the first hook 380, whereby it is possible to prevent the door 600 from being open freely. 

[0030] FIG. 4 is a perspective view illustrating an inner structure of an electric oven 
according to the second embodiment of the present invention. As shown in FIG. 4, a safety 
device of the electric oven according to the second embodiment of the present invention includes 
a hole 210 provided in an oven cavity 200, a latch 610 provided in a door 600, a locking means 
provided in an upper part of the oven cavity 200, and a temperature sensor 500. 

[0031] At this time, the oven cavity 200 is provided with a cooking room, and the hole 
210 penetrating a front side of the oven cavity 200. Also, the door 600 is provided in the front of 
the oven cavity 200, for opening/closing the cooking room inside the oven cavity 200. The latch 
610 protrudes from an inner surface of the door 600. That is, the latch 610 is inserted into the 
hole 210 when the door 600 is closed. Herein, an end of the latch 610 is formed in a curved 
shape of"-i" or"H ". 

[0032] Next, the locking means is provided with a rotation motor 420, a lever 430 and a 
sensing part 450. At this time, the rotation motor 420 is provided in an upper part of the oven 
cavity 200, and an axis 421 of the rotation motor 420 is protruded in left or right from a front- 
side direction. Also, the rotation motor 420 may be provided in a lateral part of the oven cavity 
200, and the protruding direction of the axis 421 may be varied according to the position of the 
rotation motor 420. Preferably, the rotation motor 420 is formed of a step motor, rotating the 
axis 421 at a predetermined angle in a method of generating a pulse signal by pressure. Then, 
the lever 430 is formed in a plate shape having an end curved downwardly, and the lever 430 is 

coupled with the latch 610 so as to prevent the door 600 from being open. 
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[0033] FIG. 5 is a perspective view illustrating a lever according to another embodiment 
of the present invention. The lever 430 may be formed in various shapes. For example, as 
shown in FIG. 4, the lever 430 is formed in the thin plate type. Meanwhile, as shown in FIG. 5, 
the lever 430 is formed in the thick plate type. At this time, the lever 430 is coupled with the 
axis 421 of the rotation motor 420, whereby the lever 430 is rotated upwardly and downwardly 
according to an operation of the rotation motor 420. 

[0034] The sensing part 450 is provided in the upper part of the oven cavity 200_so .as to 
sense the lever 430. For this, the sensing part 450 is provided in a lower side of the lever 430 at 
a predetermined interval from the lever 430. When the lever 430 is rotated downwardly, and 
coupled with the latch 610 according as the rotation motor 420 is driven, a switch 451 of the 
sensing part 450 is in contact with a lower part of the lever 430. At this time, the switch 451 
provides a signal for controlling the driving of the rotation motor 450 to the controller. It is 
preferable to form a downward protruding portion 432 in the lower part of the lever 430 for an 
accurate contact. 

[0035] Meanwhile, a fixing plate 410 may be provided in the upper part of the oven 
cavity 200, to which the rotation motor 420 is provided. The lower part of the fixing plate 410 is 
fixed to the upper part of the oven cavity 200. Also, the fixing plate 410 has the rotation motor 
420 fixed to one lateral side thereof. Then, a stopper 440 is provided in an upper part of the 
fixing plate 410. That is, the stopper 440 protrudes from one end portion of the upper part of the 
fixing plate 410 toward the lever 430, so as to prevent the lever 430 from being elevated above a 
predetermined angle, whereby the lever 430 is operated stably. 

[0036] The temperature sensor 500 measures the temperature inside the oven cavity 200, 
and provides the measured value to the controller. Preferably, the controller is formed of a 

micom controlling the overall operation of the electric oven. Meanwhile, as shown in FIG. 4, the 
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temperature sensor 500 may be provided in the inside or the lateral part of the oven cavity 200 as 
well as the upper part of the oven cavity 200. 

[0037] Hereinafter, an operation of the safety device in the electric oven according to the 
second embodiment of the present invention will be described with reference to FIG. 6 and FIG. 
7. FIG. 6 and FIG. 7 are cross-sectional views schematically illustrating the operation of the 
safety device in the electric oven according to the second embodiment of the present invention. 

[0038] As shown in FIG. 6, on the initial operation of the electric oven, even though the 
cooking room inside the oven cavity 200 is sealed with the door 300, the lever 430 is apart from 
the latch 610 at a predetermined interval. That is, the curved end of the lever 430 is positioned 
above the latch 610, so that the door 600 may be open or closed freely. 

[0039] After that, on the cooking operation for the food by heat and convection current 
from a heater, the controller checks the temperature inside the oven cavity 200 with the 
temperature sensor 500. At this time, if the checked temperature value inside the oven cavity 
200 is higher than the predetermined degree of the controller, the controller controls the rotation 
motor 420 such that the lever 430 is rotated downwardly. Herein, the predetermined degree is 
the temperature dangerous for a user when the door 600 of the electric oven is open. 

[0040] Referring to FIG. 7, according to the operation of the rotation motor 420, the 
downward curved end of the lever 430 is moved downwardly for being coupled with the latch 
610. When the lever 430 is moved downwardly, the downward protruding portion 432 provided 
in the lower part of the lever 430 is in contact with the switch 451 of the sensing part 450, 
thereby turning-on the sensing part 450, and providing the status signal to the controller. 

[0041] After the controller receives the status signal from the sensing part 450, the 
controller stops the rotation of the lever 430 by controlling the rotation motor 420. Accordingly, 

it is maintained that the lever 430 is coupled with the latch 610, whereby it is possible to prevent 
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the door 600 from being open. In a state of coupling the lever 430 with the latch 610, the inner 
temperature of the oven cavity 200, checked by the temperature sensor 500, is continuously 
provided to the controller. If the checked temperature inside the oven cavity 200 is lower than 
the predetermined degree, the controller controls the rotation motor 420 such that the lever 430 is 
rotated upwardly, whereby it is possible to open the door 600. 

[0042] As mentioned above, the electric oven according to the present invention has the 
following advantages. 

[0043] In the electric oven according to the first and second embodiments of the present 
invention, the safety device is provided so as to prevent the door from being open in case of that 
the temperature inside the oven cavity is high, thereby preventing accidents by the high 
temperature in the oven cavity. 

[0044] Also, the safety device according to the second embodiment of the present 
invention has the simple structure using the rotation motor and the lever, so that it is possible to 
decrease the manufacturing cost. 

[0045] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention provided they come within the scope of 
the appended claims and their equivalents. 
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